Objective: To evaluate the impact that the moderate and regular consumption of Cinco Jotas acorn-fed 100% Iberian ham has on overall cardiovascular risk, lipid parameters, blood pressure, and weight.
| INTRODUC TI ON
Scientific evidence has proven the beneficial effect that some foods have on cardiovascular diseases (CVD), some forms of cancer, and other degenerative diseases (Deleuze Isasi, 2006) , but it must also confirm that these foods do not contribute to the appearance of cardiovascular risk factors like increased cholesterol total (TC), highdensity lipoproteins cholesterol (HDL-c), low-density lipoproteins cholesterol (LDL-c), triglycerides (TG), and blood pressure.
Cinco Jotas acorn-fed 100% Iberian ham, produced principally in southwest Spain and considered a red meat, is a popular part of Spanish cuisine. This ham, made from the hind quarters of Iberian pigs nourished primarily on grass and acorns, is cured, seasoned with salt, and exposed to a range of favorable environmental conditions and habitats (Deleuze Isasi, 2006; Jiménez-Colmenero, Ventanas, & Toldrá, 2010) . The Cinco Jotas curing cellars have the right conditions to ensure proper maturation of the hams by naturally maintaining just the right temperature and humidity levels, allowing the performance of proteases found naturally in meat. This process instils in the ham certain nutritional characteristics such as high-biologicalvalue proteins and elevated levels of iron, zinc, and B vitamins.
Importantly, its 5% fat content is rich in unsaturated fatty acids, of which between 67% and 68% (Ortega, López-Sobaler, Requejo, & Andrés, 2003) is composed of oleic acid. The ham is also rich in polyphenols and amino acids which are released by the proteolysis that occurs during the curing process (De la Hoz, Lopez, Hierro, Cambero, & Ordonez, 1996) .
Several studies have confirmed the cardiovascular health benefits of the Mediterranean diet and, specifically, the consumption of olive oil and other monounsaturated fats (Deleuze Isasi, 2006) associated with a lower incidence of CVD, cancer, high blood pressure, obesity, and osteoporosis (Jiménez-Colmenero et al., 2010) . The results of these studies are inconclusive, highlighting the protective health benefits of foods such as olive oil, vegetables, fruits, and nuts (Bes-Rastrollo et al., 2007; Martínez-González et al., 2008) , while others associate the consumption of red meats with obesity, increased blood pressure, or CVD (Bes-rastrollo et al., 2006; Dominguez et al., 2018; Kontogianni, Panagiotakos, Pitsavos, Chrysohoou, & Stefanadis, 2008; Ruiz-Canela López et al., 2009; Wang, Manson, Buring, & Sesso, 2008; Xu, Yin, & Tong, 2007) . In the case of the latter, occasional consumption is recommended due to the high content of saturated fatty acids, although it must be considered that different red meats have varying nutritional compositions and effects on one's health (Ruiz-Canela López et al., 2009).
As a result, the moderate and regular consumption of Cinco Jotas acorn-fed 100% Iberian ham can be considered to have beneficial effects on cardiovascular health. Several studies have addressed this line of research. While it is true that these studies are not conclusive due to population biases and small sample populations, atherothrombotic profile improvements were observed (Maciá Botejara et al., 2005) , as were improvements to lipid profile (Martín, Escudero-Gilete, Romero, & Vicario, 2009; Mayoral et al., 2003; Rebollo et al., 1998) . Nondetrimental effects on CVD, blood pressure, and weight gain were also observed (Ruiz-Canela López et al.,
2009).
The objectives of this study were primarily to evaluate the impact that the moderate and regular consumption Cinco Jotas acornfed 100% Iberian ham has on overall cardiovascular health and, secondarily, on lipid parameters (TC, TG, HDL-c, and LDL-c), blood pressure, weight, and waist circumference (WC).
| MATERIAL AND ME THODS
This clinical study was designed to be longitudinal, analytical, and quasi-experimental with pre-and postrepeated measures. With a level of significance of 5%, assuming that the proportion in the reference group is 80.00%, and the proportion in the experimental group is 90.00%, and that the superiority limit is 2.00%, we needed to include 97 subjects in the study. Estimating a 9% dropout rate, a recruit total of 106 participants was deemed appropriate. The software Ene 3.0 was used to estimate the size of the sample population. The participants were randomly selected from patients who had visited the Health Centre during the last three weeks of June 2016 using numbers randomly generated from Microsoft Excel. Six subjects were selected from the daily roster of patients for each doctor. If they met the criteria for inclusion, they were invited to participate in the study. Approximately 60 subjects were recruited each week. Subjects could be withdrawn from the study if they developed any illness that would complicate their participation in the study, or if the subject decided not to continue with the study or the prescribed visits.
The study took place between June and November 2016 with each subject monitored for 18 weeks. Nine primary care investigators (five doctors and four nurses) and two laboratory technicians participated in this study.
The study was composed of three phases:
1. Washout phase: A 2-week period during which subjects were to continue their usual dietary habits, taking care not to change their eating behaviors.
2. Habitual diet phase: An 8-week period during which subjects were to continue their usual dietary habits. This phase was controlled by a diet survey. The results of a nutritional study based on 54 samples are shown in Table 1 .
The 40-g portions of ham were sent by courier weekly from the slicing and packing room of the producer in Jabugo to the health center, where they were collected by the subjects. The portions did not require refrigeration because they were delivered within 5 days of consumption. The cured ham was provided sliced, in 40-g portions, in thermoforming vacuum packaging, without identifying the brand on the packaging.
There were four visits, the initial visit and three follow-up visits at 2, 10, and 18 weeks. During the initial screening visit, criteria were reviewed to confirm subject eligibility, participants were fully briefed, both orally and in print form, and they signed informed consent forms. Each subject provided their clinical history and the SCORE table was used to evaluate levels of cardiovascular risk. Weight, height, WC, and blood pressure were measure at each visit. Blood pressure was taken using an Omron M6 blood pressure monitor. The recommendations of the American Heart Association were followed; thus, the anthropometric measurements (weight and height) were taken with participants barefoot and wearing light clothes, using a stadiometer and a scale with a precision of 100 g, and the WC was recorded using a calibrated measuring tape.
The Spanish Food Composition Database (www.bedca.net/ bdpub) was used to determine the caloric and nutrient content of the food. To determine if the patient had followed a stable daily diet, the nutritional survey of the Community of Madrid (ENUCAM) Note. Data were expressed as an average and standard deviation (SD).
was administered both at the beginning and at the end of the study.
This survey consists of two subsurveys; the first is a 24-hour di- 
| RE SULTS
A total of 148 subjects were evaluated, of which 105 were recruited.
Forty-three individuals were excluded from the study; 22 were over the age of 55 (17 women and five men), one was pregnant, three women and two men presented multiple pathologies, three women declined to participate, and 12 presented with high blood pressure, diabetes, or dyslipidemia under pharmacological treatment (seven women and five men).
Of the 105 subjects eventually selected, 100 completed the study: one subject moved away from the area, two did not want to repeat the periodic visits to the center for analysis, and two cited family problems that prevented them from continuing. The final sample was composed of 64 women (64%) and 36 men (36%) with a global average age of 42.08 (SD 9.6) years.
The compliance with the daily intake of ham was 92%. The remaining 8% reported that although they had discarded the packaging, 
| D ISCUSS I ON
Based on the results obtained, it can be concluded that Cinco Jotas acorn-fed 100% Iberian ham can be consumed daily without any risk to cardiovascular health since it did not increase the risk in individuals consuming a daily portion of 40 g, a portion that can be considered regular and acceptable. No significant changes were observed in the creatinine (CR), blood pressure, TC levels, glycemie, CRP, weight, and WC; values that did not change throughout the study.
These results coincide with those obtained by Maciá Botejara et al. (2005) , who observed an improvement in the atherothrombotic profile, and those of Mayoral et al. (2003) , who observed a drop in blood pressure, increase in antioxidants, and decrease in lipid peroxidation after a period of 6 weeks consuming cured ham made from acorn-fed 100% Iberian pigs.
Significant differences have been observed in the composition of some fatty acids in pigs due to differences in the feeding plan neither of them produced weight gain, nor did they modify the lipid profile. Moderate decreases in blood pressure were also observed.
These results support those found in this current study.
Multiple studies have identified natural peptides with antihypertensive effects generated during the curing process of Spanish dry-cured ham (Escudero, Aristoy, Nishimura, Arihara, & Toldrá, 2012; Escudero et al., 2013; Martínez-Sánchez et al., 2017; Mora, Escudero, Arihara, & Toldrá, 2015) . other studies, may also be subject to social bias, since the data obtained are based on the recall or journal-keeping habits of the subjects themselves. This stumbling block is difficult to overcome, and although a study could be done under controlled feeding conditions, it would then lose ecological validity.
In conclusion, consuming 40 g of Cinco Jotas acorn-fed 100% 
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